Effect of adrenocorticotrophic hormone (ACTH1-24) on ovine pituitary gland responsiveness to exogenous pulsatile GnRH and oestradiol-induced LH release in vivo.
The present experiment was designed to determine if and how exogenous ACTH replicates the effects of stressors to delay the preovulatory LH surge in sheep. Twenty-four hours after oestrous synchronisation with prostaglandin in the breeding season, groups of 8-9 intact ewes were injected with 50 microg oestradiol benzoate (0 h) followed 8 h later by 3 injections of saline or GnRH (500 ng each, i.v.) at 2 h intervals (controls). Two further groups received an additional 'late' injection of ACTH (0.8 mg i.m.) 7.5 h after oestradiol, i.e., 0.5 h before the first saline or GnRH challenge. To examine if the duration of prior exposure to ACTH was important, another group of ewes was given ACTH 'early', i.e. 2.5 h before the first GnRH injection. The first GnRH injection produced a maximum LH response of 1.9+/-0.4 ng/ml which was significantly (p < 0.01) enhanced after the second and third GnRH challenge (7.1+/-1.5 ng/ml and 7.0+/-1.7 ng/ml, respectively; 'self-priming'). Late ACTH did not affect the LH response after the first GnRH challenge (1.9+/-0.4 vs. 1.8+/-0.3 ng/ml; p > 0.05) but decreased maximum LH concentrations after the second GnRH to 35% (7.1+/-1.5 vs. 4.6+/-1.1 ng/ml; p = 0.07) and to 40% after the third GnRH (7.0+/-1.7 vs. 4.0+/-0.8 ng/ml; p = 0.05). When ACTH was given early, 4.5 h before the second GnRH, there was no effect on this LH response suggesting that the effect decreases with time after ACTH administration. Concerning the oestradiol-induced LH surge, exogenous GnRH alone delayed the onset time (20.5+/-2.0 vs. 27.8+/-2.1 h; p > 0.05) and reduced the duration of the surge (8.5+/-0.9 vs. 6.7+/-0.6 h; p > 0.05). The onset of the LH surge was observed within 40 h after oestradiol on 29 out of 34 occasions in the saline +/- GnRH treated ewes compared to 11 out of 34 occasions (p < 0.05) when ACTH was also given, either late or early. In those ewes that did not have an LH surge by the end of sampling, plasma progesterone concentrations during the following oestrous cycle increased 2 days later suggesting a delay, not a complete blockade of the LH surge. In conclusion, we have revealed for the first time that ACTH reduces the GnRH self-priming effect in vivo and delays the LH surge, at least partially by direct effects at the pituitary gland.